Blue LDs begin to find their commercial niches  by Pickering, Simon
Blue Lasers Go Commercial 
Blue LDs begin to find their 
commercial niches 
Simon Pickering 
From research target to commercial reality, the blue laser diode has now found its way out of the lab and 
into end-use applications. While the most talked about application in the drive to develop blue LDs has 
been in optical data storage systems, the first use of the component has come in a quite different field - 
spectroscopy. 
T 
he international nature of 
the electronics industry is 
clearly demonstrated in the 
first use of the blue LD, with 
German laser systems manufactur- 
er TuiOptics GmbH incorporating 
a device from Japan’s Nichia 
Chemical Industries into its DL 
100 External Cavity Diode Laser 
(ECDL) system.The DL 100 is de- 
signed to provide narrow-band 
laser radiation in the blue spectral 
region, an established area of in- 
terest for spectrometry and simi- 
lar applications. Chemical trace 
analysis with atomic absorption 
spectroscopy, for example, can 
use blue laser light for detecting 
chemical elements that have reso- 
nant lines in the blue region of 
the spectrum. These include Al, 
Ga, Er, Gd, Ho,Ti and W. Until now, 
achieving a tunable, continuous 
wave (CW) blue light source with 
a sufficiently small line width for 
use in these applications has re- 
quired the use of either a frequen- 
cy dye laser or a Ti:sapphire laser. 
These systems, however, are bulky 
and require expensive high-power 
pump-laser sources. This has 
meant their use has basically been 
restricted to select research 
groups. 
Nichia’s blue LD offers a consid- 
erably cheaper means of meeting 
this blue spectral requirement, 
opening up the possibility of high- 
volume sales to more price sensi- 
tive markets including industrial 
users. At around lo-15 MHz the 
emission band of a free running 
laser is too broad in itself to meet 
the requirements, but the 
TuiOptics system overcomes this 
problem by incorporating the blue 
LD in an ECLD configuration that 
uses the diode in conjunction with 
collimating optics. This contigura- 
tion enables a linewidth as small as 
1 MHz to be achieved, sufficient to 
resolve the natural linewidth of an 
atomic transition. 
TuiOptics can offer an ECDL 
with single mode transversal and 
longitudinal output at 3 mW. The 
centre wavelength of the diode 
can be between 390 and 420 run 
and set via a grating tilt in a range 
of more than 2 nm for an individ- 
ual diode. 
The rapid commercial release 
of the DL 100 was possible be- 
Figure 1. The DL 100 is the first commercial application of a blue LD. 
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Figure 2. The external cavity diode laser in Littrow design, as used in 
the DL 100 platform, uses the highly reflecting back facet of the 
Nichia laser diode and a diffraction grating. The grating controls both 
the emission wavelength and the selection of one longitudinal mode 
of the laser diode. 
Blue Lasers Go Commercial 
Xerox PARC researcher achieves CW blue laser 
RESEARCHERS at Xerox PARC (Palo 
Alto, CA, USA) are the latest group 
to demonstrate CW operation of 
blue LDs at room temperature. 
In the work, submitted for pub- 
lication to Applied Physics Letters, 
InGaN MQW laser diodes were 
grown on sapphire substrates by 
metal organic chemical vapour de- 
position (MOCVD).The lasing was 
demonstrated on a series of con- 
ventional ridge-waveguide devices 
with CAIBE etched mirrors and high 
reflective coating on the facets. 
Researcher Dr Michael Kneissl 
says that under CW conditions at a 
temperature of 20°C the lowest 
threshold current was near 
100 mA with an operating voltage 
of 6.5 Y The emission wavelength 
was 401 nm with output powers 
greater than 1 mW per facet.To im- 
prove thermal management the 
sapphire substrate was thinned and 
the devices were mounted p-side 
up on a Cu heatsink.The lifetimes 
of these first CW devices mea- 
sured at 15°C exceeded one hour. 
The work at Xerox, which is 
partially supported by DARPA, is 
aiming to develop custom made 
laser diodes for in-house printing 
applications. “The laser diodes we 
are developing for printing are 
cause TuiOptics already had an es- 
tablished ECDL platform, with a se- 
ries of semiconductor infrared (IR) 
diodes providing outputs ranging 
from about 632 to 1700 run.The in- 
corporation of the blue LDs simply 
required the development of differ- 
ent optics and gratings. 
Nichia’s diodes 
The DL 100 makes use of the 
Nichia diodes that have continued 
to set performance records for 
blue LDs.The lasers make use of a 
GaN layer that is epitaxial laterally 
overgrown (ELOG) on a sacrificial 
sapphire substrate, a process that 
will be well known to III-l% 
Review readers (‘Commercial blue 
LDs a step closer for Nichia’, III-Vs 
Review, March/ April 1998, pp. 28- 
32). The devices used in the DL 
100 have a CW output power of 5 
mW at room temperature and are 
rated for 10 000 hours.The lasers 
are supplied in a 5.6 mm diameter 
package. 
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Figure 3. The structure of a Nichia InGaN MWQ LO with MD-SLS cladding layers grown on 
the ELOG substrate. 
somewhat different to what most 
of the other companies around the 
world are working on, because 
their target application for blue 
lasers is optical storage, such as 
DVD,” Kneissl says. “For example, 
the wavelength of the laser diode 
in a printer has to match the photo- 
sensitivity of the photoreceptor - 
DVD systems work at wavelengths 
around 400410 nm, whereas we 
are interested in a somewhat longer 
wavelength.We are also working on 
the development of arrays of laser 
diodes, not just single beam lasers, 
which is important to get to higher 
print speeds.” 
While this is the first commer- 
cial product to incorporate 
Nichia’s blue lasers, progress is al- 
so being made in a number of oth- 
er application areas. In Japan, for 
example, a number of companies 
have already demonstrated that 
the diodes could be used for the 
next generation of read/write digi- 
tal video disks (DVDs). At the re- 
cent ‘Diskcon Japan 99’, a show 
renowned for showcasing develop 
ments in DVDs, Nichia’s blue LDs 
were very much in evidence. 
Pulstek Co demonstrated a read/ 
write DVD system using the diodes, 
while Sibasoku Codisplayed a 15 
Gbyte read DVD unit that also fea- 
tured the Nichia product. 
Blue light is also well suited to 
working with organic dyes, which 
are used in fluoresence detection, 
while Raman sprectroscopy, 
microscopy, interferometry and 
holography may also have con- 
siderable use for a cheaper source. 
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